Leachates from Aperin dumpsite and control site in Ibadan city, were analysed for physicochemical properties and heavy metals levels. These parameters were compared with control samples and established international standards (FEPA) and (WHO). The dumpsite leachates contained very high concentration of TDS (2436±1035 mg/L) and significant concentrations of COD
Introduction
In developing countries, there is an increasing awareness to minimize the levels of pollutants discharged into the environment. The United Nation Environmental Programme (UNEP) is drawing the attention of nations towards consequences of pollution. The root cause of environmental pollution has been man's tendency to dilute and disperse wastes rather than to remove them at the source. With ever increasing population, urbanization and industrialization, the environment is considerably polluted even in the developing countries. Many dumpsites in urban areas have been converted into heavily polluted sites. In most cities in Nigeria, co-disposal of industrial, municipal, domestic and medical wastes in open and unsecured dumpsites and non sanitary landfills is a common practice. Wastes are haphazardly deposited as a result of which adjoining lands get enriched in salts and trace metals; thereby posing threat to the environment. Dumped soil wastes are exposed to precipitation from rain, melted snow or the waste itself. As the liquid flows through the dumpsite, salts, organic and inorganic compounds are transported in the leachates. Leachates can move as surface water or percolate through the underlying strata and have very high polluting potentials [1] [2] [3] . Chemicals like phthalates, polyaromatic hydrocarbons and other organic micropollutants often found in leachates are assimilated by aquatic species, plants and passed through food chain and bioaccumulate in human on long term exposure 4 . The realization of the polluting effects of dumpsite leachates on the environment has promoted a number of studies [5] [6] [7] [8] [9] [10] . These include studies on domestic wastes, leachates quality, as well as underground water quality 11 . Many inorganic anions and cations characterized as toxic in drinking water have being identified in leachates. In addition, micro-organisms, some of which are opportunistic pathogens, have been isolated and identified 12 . Exposure to multiple chemical combination in occupational exposed populations and those residing near dumpsites has led to series of human health disorders 13 , these include organic dysfunction, reproductive, neurobehavioral and genetic disorders.
Ibadan, the largest and one of the most populous cities in Nigeria is experiencing problems of municipal waste management, principally as a result of unplanned development, rural urban migration and natural increase within the city 14 . Yet, this remarkable growth rate has not been matched by improvement in the quality of the urban environment. Instead, these demographic expansion, increased industrialization and commercial activities have caused an astronomical increase in the volume and diversity of solid wastes generated in the city. Aperin municipal dumpsite received wastes from various sources including, domestic, industrial, medical and agricultural over 35 years. It was an unsecured dumpsite and leachates from this site had been implicated in environmental pollution 9 . Fearing further contamination of the environment a pronouncement was made in 2002 by the State Health and Environmental authorities that the dumpsite be shut down to public in order to allow the soil and surrounding environment to recover from previous waste contamination. Very few studies have been conducted to characterize leachates from shut dumpsites in the state. The objective of this study therefore, was to determine the physico chemical status of leachates from the Aperin dumpsite with a view to estimating its pollution effects and to establish the recovery of the dumpsite during this period of inactivity.
Experimental
Samples were collected randomly at identified locations from the dumpsite and from the control site. The samples were collected in November 2007 during dry season. The dry weather samples were taken when no precipitation had occurred. Collection of soil samples was done using a core sampler at depth of 15 cm from an area of 15 cm diameter.
Laboratory studies
Toxicity characteristic leaching procedure (TCLP) 15 was used to obtain leachates from soil collected from the dumpsite and control site. Using this procedure, 2.5 g each of air dried soil samples sieved to about 2 mm was weighed into a wide mouthed 100 mL polyethylene jar after which 50 mL 0.1 M Sodium acetate buffer was added and mixture agitated on a shaker for 18 h at 30 rpm. The mixture was separated using Whatman Filtered Paper and the resulting filtrates stored at 4 0 C.
Analysis
Analysis of heavy metals was carried out using BUCK SCIENTIFIC 205 VGP Atomic absorption spectrophotometer after wet digestion with a mixture of HCl and HNO 3 . The pH was determined using glass electrode method with a standard calibrated pH meter. Electrical Conductivity (EC) was determined from the filtrates obtained from the suspension for pH analysis using conductivity meter. All the other parameters, Total Dissolved Solids (TDS), Chemical Oxygen Demand (COD), Biochemical Oxygen Demand (BOD), Alkalinity, were determined according to standard procedure 16 . Nitrate was determined by phenoldisulphonic acid method 17 . Phosphate was analysed colorimetrically as molybdophosphoric acid while chloride was determined using volhard method 18 .
Results and Discussion
The characteristics of the leachates from the dumpsite and control site are shown in Table 1 . The mean pH for dumpsite leachates is 8.80±0.48.This value is higher than control of 6.80±0.37 and exceeds Federal Environmental Protection Agency (FEPA) 19 and World Health Organization (WHO) 20 regulatory standards of 7.00 respectively. The significance of this pH imbalance is that it can inhibit or completely wipe out all biological processes that may be necessary for the natural treatment of the abandoned site thereby resulting in incomplete natural treatment and consequent pollution of the surrounding environment. Also, from the pH value it could be inferred that complex varieties of inorganic soluble substances are still components of the dumpsite and are still active these components are easily leached resulting in the alkaline condition of the leachates. This observation is typical of samples from aged wastes experiencing improper treatment condition. Treatment of waste water resulting from such dumpsite demands high coagulant dosage to ensure sweep coagulation of pollutants if chemical treatment is desirable 11 . The mean leachates conductivity and total dissolved solids are 2155±1447 µs/cm and 2436±1035 mg/L. These values were higher than the control values and exceeded FEPA and WHO guidelines. These observations revealed that the leachates contain high proportion of pollutants the significance is that considerable amount of dissolved inorganic materials are present in the dumpsite; such materials can provide adsorptive sites for certain chemicals and biological agents. This process may eventually foster pollution of surrounding soils, vegetation and underground water within the area of the dumpsite. Such similar trend was observed previously 11 . The alkalinity of the leachates is considerably higher than the control value and also exceeded FEPA and WHO standards. The high alkalinity value is attributed to the agedness of the dumpsite and is correlated with its high pH value. The levels of chloride determined for the leachates is significantly higher than the control value and far exceeded FEPA and WHO standards. Though chloride does not react chemically with species in water and harmless at relatively low concentration, the higher level observed for the dumpsite leachates is an indication of excess salinity and mineral pollution being active in the dumpsite. The mean values for nitrate is 0.66±0.22 mg/L and phosphate is 1.98±0.89 mg/L in the dumpsite leachates these values are lower than the control values and also below the FEPA and WHO standard limits. The source of nitrate in the dumpsite leachates could be attributed to plant decomposition process going on in the dumpsite and partly to dumping of human excreta on the dumpsite, which is a common practice in the neighborhoods.
Upon introduction of water, nitrogen undergoes various transformations; which include nitrification. The predominant product of nitrification is nitrate because it is a stable ionic specie. The major source of phosphate could be from detergents garbages and residues from some inorganic fertilizers that have been dumped as agricultural waste on the dumpsite.
The higher concentration of COD and BOD observed for the dumpsite leachates showed that the dumpsite is particularly high in organic contaminants. The dumpsite contains actively decomposing wastes which include pollutants that are soluble in water. Any surface water ingress into the dumpsite will promote solublization of these pollutants which can accumulate and on the long run contaminate surrounding soil and underground water. Aluko et al. 11 reported similar trend for leachates from municipal solid waste studied in Ibadan, Nigeria. Generally, BOD and COD are inversely proportional to DO and might change depending on the nature of the system being investigated. It could therefore be inferred that the dumpsite cannot support desire aerobic organisms. Leachates that emanates from the dumpsite, may upset water ecosystem if eventually, it emptied into a receiving stream. This development can lead to proliferation of anaerobic biota, that eventually produces anaerobic condition in the nearby stream.
The mean values of heavy metal in dumpsite leachate are shown jn Table 2 . The mean concentration (mg/L) are 76.63±22.02 (Fe), 12.55±3.45 (Mn), 0.80±0.03 (Cu), 2.78±1.05 (Zn), 0,60±0.03 (Ni), 0.27±0.14 (Cd) and 1.52±0.83 (Pb) exceeding the control values. However, the concentrations of Cd and Ni were below the permissible limit of 1.0 mg/L for waste disposal at surface water and the level of Mn in the leachate is 12.6±3.5 mg/L which is much higher than the allowable limit of 5.0 mg/L set by FEPA and WHO. This observation suggests high possibility of heavy metal accumulation in the dumpsite. In this regard the dumpsite represents a significant source of heavy metal contamination of soils, vegetation and underground water in the surrounding environment. Also it could be inferred that the higher levels of Fe, Mn and Zn recorded for the dumpsite leachates may be responsible for the unacceptable colour of the leachates Ibadan, have urban migration problems and resource limitation. The development of residential areas near the dumpsite and indiscriminate dumping of Municipal wastes are still observed at this study site despite government closure of the site since 2002 revealed that human activities is still taking place at the dumpsite, since there is a strong relationship between human activities and pollution of the environment 21 . For instance, the dumping of animal droppings is still being practice, because most people living near the dumpsite have converted the site to vegetable garden because of the dumping of animal droppings which js a common practice at the site. Animal droppings are useful agricultural by-products as fertilizer supplements with very high potential for environmental pollution 22 .
Conclusion
The absence of proper management system and lack of adequate capacity for final deposition of solid waste has been a serious problem in urban areas. Developing countries like Nigeria have not been able to adequately address these problems due to high cost involved. This seems to be one of the reasons why contaminated dumpsites are often shut down for natural recovery of the site. Though there is a scarcity of data on physicochemical status of shut down dumpsites specifically in Oyo state, Nigeria. The data recorded in this study support the assertion that most shut down dumpsites in heavily urbanized society may have been contaminated significantly due to on going human activities. This underlines the need for appropriate authority to further monitor shut down dumpsites alongside remediation process that may be initiated.
